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AB - WO9310566 A carbon based material is produced by heat treating 
an organic polymer at 500-1 500 deg.C in an inert gas atmosphere. 
It has the properties of both a carbon and an organic material. 

The organic polymer is a non-hetero cyclic polymer, which is 
preferably polyphenylene. The properties of the carbon based 
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material satisfy the following conditions. (I ) The true density is 
1 .3-2.1 g/cm3. (2) The atomic ratio of H/C isO.05-0.6. (3) The 
material has an amorphous structure with the X-ray diffraction 
spectrum having no specific peak. (4) The Raman spectrum of the 
material excited by a 51 45 Angstroms Ar ion laser beam has peaks 
at 1 350 cm-1 , 1 600 cm-1 and a clear peak at 2700 cm-1 . (5) The 
NMR spectrum has a peak at120-130 ppm which is assigned to an 
aromatic ring. (6) The material is electroconductive and has a 
specific resistance at room temp. of0.001 -10,000 ohm cm. 

USE/ADVANTAGE - A secondary battery employing the carbon 
based material as electrode has a high capacity and excellent cyclic 
stability. The material is useful for electrodes, semiconductors, 
capacitors, activated carbons, etc. The method of producing this 
carbon based material involves heat-treatment at a temp, lower 
than that of conventional methods. 

- G(Dwg.4/3) 

EPAB - EP-567658 Carbon based material is produced by heat treating an 
organic polymer at 500-1 500 deg.C in an inert gas atmosphere. It 
has the properties of both carbon and organic material. 

The organic polymer is a non-heterocyclic polymer, which is 
preferably polyphenylene. The properties of the carbon based 
material satisfy the following conditions. (I ) The true density is 
1.3-2.1 g/cm3. (2) The atomic ratio of H/C isO. 05-0.6. (3) The 
material has an amorphous structure with the X-ray diffraction 
spectrum having no specific peak. (4) The Raman spectrum of the 
material excited by a5145 Angstroms Ar ion laser beam has peaks 
at 1350 cm-1 , 1600 cm-1 and a clear peak at 2700 cm-1 . (5) The 
NMR spectrum has a peak at120-130 ppm which is assigned to an 
aromatic ring. (6) The material is electroconductive and has a 
specific resistance at room temp. of0.001 -10,000 ohm cm. 

USE/ADVANTAGE - A sec. battery employing the carbon based 
material as electrode has a high capacity and excellent cyclic 
stability. The material is useful for electrodes, semiconductors, 
capacitors, activated carbons, etc. The method of producing this 
carbon based material involves heat-treatment at a temp, lower 
than that of conventional methods. 

- (Dwg.1/36) 

- EP-567658 A carbon based material is produced by heat treating 
an organic polymer at 500-1 500 deg.C in an inert gas atmosphere. 
It has the properties of both a carbon and an organic material. 

The organic polymer is a non-hetero cyclic polymer, which is 
preferably polyphenylene. The properties of the carbon based 
material satisfy the following conditions. (I) The true density is 
1.3-2.1 g/cm3. (2) The atomic ratio of H/C isO.05-0.6. (3) The mat 
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erial has an amorphous structure with the X-ray diffraction spectrum 
having no specific peak. (4) The Raman spectrum of the materia! 
excited by a 5145 Angstroms Ar ion laser beam has peaks at1350 
cm-1 , 1 600 cm-1 and a clear peak at 2700 cnrM . (5) The NMR 
spectrum has a peak at 120-1 30 ppm which is assigned to an 
aromatic ring. (6) The material is electroconductive and has a 
specific resistance at room temp. of0.001 -10,000 ohm cm. 

USE/ADVANTAGE - A secondary battery employing the carbon 
based material as electrode has a high capacity and excellent Cyclic 
stability. The material is useful for electrodes, semiconductors, 
capacitors, activated carbons, etc. The method of producing this 
carbon based material involves heat-treatment at a temp, lower 
than that of conventional methods. 

-G(Dwg.1/31) 

USAB - US5591545 A primarily amorphous carbon material obtd. by 
heat-treating an organic, non-heterocyclic polymer compound 
under an inert gas atmosphere at a temp. of500deg. to 1500deg. 
C, where the amorphous carbon material (I) has a 
hydrogen/carbon atomic ratio from0.15 to 0.40, (2) a density from 
1.3 to 2.1 g/cm3, (3) an amorphous structure, (4) exhibits peaks in 
the vicinity of 1 350 cm-1 and 1 600 cm-1 and no clear peak in the 
vicinity of 2700 cm-1 in a Raman spectrum analysis using an argon 
ion laser beam having a wavelength of5,145 Angstrom , (5) exhibits 
a peak in the vicinity of 120 to 130 ppm, in NMR analysis, arising 
from aromatic cyclocondensation, and f>) has electrical 
conductivity, with a resistivity of 10-3 to 104 omegacm at room 
temp.. 
-(Dwg.16/31) 
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(57) Abstract 

V 

A carbon-based material, which is obtained by heat-treating an organic polymer such as poiyparaphenylene in an inert gas 
atmosphere such as argon at 500-1500 °C, preferably, at a temperature above its carbonization temperature (in a range from the 
carbonization temperature to a temperature about 300 °C higher that it), and which has the properties of a carbon material and 
an organic material. By using electrodes btained from this carbon-based material in an intermediate state between graphite and 
amorphous graphite, a secondary battery which has a high capacity and an excellent cycle stability, and which is resistant to', 
charging and discharging in high current densities can be obtained. 
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